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(54) LIQUID CRYSTAL DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent growth of a reverse domain 
starting from pixel periphery in a pixel center part and to obtain a broad 
driving margin by arranging at least a layer direction of a liq. crystal in 
vicinity in the pixel parallel with a side line to be close among four side 
lines forming periphery of the pixel. 

SOLUTION: A striped electrode 31 is formed on a substrate 30 and then 
a layer 32 to be treated for alignment is formed on the same. Further, 
three pixel are provided on the electrode 31. The layer 32 to be treated 
for alignment is treated with rubbing in a direction expressed by an 
arrow 33. Then, with the electrode 31 covered by a mask 34 having a 
striped aperture, which is close to a side line perpendicular to the stripe 
of the electrode 31 in a pixel and arranged in parallel with the sideline, 
among 4 lines forming a periphery of a pixel to be formed, rubbing 
treatment is applied in a direction 35 orthogonally crossing with the 
prescribed alignment treating direction. By twice of this rubbing 
treatment, major part on the electrode 31 is treated for alignment in a 
vertical direction to a stripe, and spaces between the adjacent 
electrodes 31 and vicinities of the pixel lines perpendicular to the stripe 
are treated for alignment in a direction in parallel with the stripe. 
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1 

l,T-€-©fBI®tC*y * * v ?ma>Z&Bl, TttSfflUR 
?T*ot, ±IBS®©£^K:jft&;**i£iim(c:tet,> 

BB$t©*f J^^TS 42©4>ft < £ 
©^©Jl^fWfigT^aK Weft & C iSr^giti 

[If 2 ] ±fa-*t©»£©4>ft < 4 *>—#©*» 

s*siB*©ttH*j&*-rsia©5i>&< 4 tBURrtifi* 
ci»*3S3] ±ieEGiswifflijf©— #©^«jW8St©jf 

•©an*?. 

[I»«3B4] ±IBMS{C^LT-«liHlfiJ»$»J^?rWT 
*El^W«*-;fr©^©iMi£©#l®«C#U AS* 

*S)i^-r Sit ^2 EtftDjftOaR?-. 
CI»*JH5] ±fBEfaSHISPS#« 7tr>^S(cJ:»3 

-fABBiSjiaa 3 hr t, > sit jjgs 2 1 3S8©*g,n5^„ 

[ M&B 6 ] ±1 B-*t©««©4>ft < 4 i>--fi<DWL& 
4 ©l?ffi{cSlRW(ct9:W 6 ft/c?&f|K:*j- h X — 8iEl»l« 
!M2;£Wr-5lin©E*£4 t f^l©E*^«:tS:tf6ft 
«»«:» UT-*BBlftSIW*36y>ft < 4 fcJJ! 1 ©E^J: 

«)3Sir>»2©EWfctfu ±§ai& 1 ©EfcawT-rtK* 
©^ja*^iafr* 4a©*ti-€-n«:— «Ei^i«w*iBS!-r 

*««*«a«Ea«:KuriB«3tir^*iB*« 1 Ett© 
«K©h*-*-f>K:«*ISft. &F^-Y>*W&iI»© 
[ 19*3® 8 ] ±IB» 1 ©K^©S1g*ffi 4 ^f&Blc 

*-r a WMoiRflcffi - fsamB»mm.ifi . ±sas& 2 
fcw^Mjjaae El*©****-. 

[If 3^1 9 ] ±K-»©»R©iJ>& < 4 t>— #©*!& 

4 (owmncmmicm^M u t-*hbisi««w* 

SSl^WfflW** U . KEI*I*I»«#|B|— Office -ME 
©jfcSJBT-. 

[«*«io] ±ia-^t©*«©-en'e t n*^s4(7) 
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6iiwa»**ru «Efawawi©-ttEflfl*** i mm 
*o\ jjB^#*ft*n©Efa^Ji©— wefflw** 

©iKHS*?-. 

[iM^S 1 1 ] ±IB£ffllHWB4SX h 9 -f 3W©** 
nMKCJftSStir fc» 1 0 Ett©ftAX?. 

ffiim 1 2 ] ±eei^iN9Pn«£raei^mm«> & 

tt Z>tiSm. 9 * tcit 1 0 «CE*g©?SS^. 
[19*51 1 3 ] _hfBEr*J8riJ8PJf U A 5 K. U 7 
10 5 K, V~)\>T)\<^~)\>(D\.^ftfrfrhU&ny&%. 
1 2IBiS©?SI%^-?-. 

[if JjBB 1 4 ] .hIBEfaiWWf **. 5 KT> ^MStC «t 

oTEfSj&asnTi^te*B9 **t» 1 o kmiwowl 

[»J»B 1 5 ] ±BB«*#. ? 
*ffl 1 — 1 4l>-CTi*tcBtt©i|gftjR?. 

[i*«39 1 6 ] m*m 3 m»<omsa^H>ms:^&rc 

ft-pT. — «©«R©il>ft< i*>— ^©^S4©#ffi«: 

arnxximK* 1 ©-WE^tes^ss u^fa. < t 

fe±IBm@©^ h 5 :/KSftfc'H*©W-JB*J&J3rS" * 
22©^n-? c ti©iffl3gF«3ia^StH-r S J: 5 % 

itu-c, ±e»i©— «Ei««ffliici(Birs*iai«:»-2 

©— WElSl^^lfeT Ci «fc 0 . -«El*I*WEC» «: 

ast- -2> 2 -ovim&mt ^mmm^t^^ 

30 i(c ^SNF©®^ffi-®S*B©*BK^3iag«:*J<<> 
"C. -&MiiS(c*Jt»T^|g^©-liliErS]MiJc®*[^^a; 

-r^»®Bi^^©ss!i&^s. 

[ w*^ i7] it 6 iatg©^^^©^^^ 
3iiRW«:iswe.n/c?s B ^«:*tbr— f4Eiajafiw?rW-r 

•5^ l ©K«<b . gfelCr-l OKWHORtf 6ti^ B Q B «:^ 0 
T-«fiJfa««Hj#d>& < i fe^ 1 ©KHt<t 0 WC»» 2 
OK«?:ft. JJB# 1 ©KWbWSPt^rtK^lrS-C— #E 

40 iftmsMsmcaiSE'*-* 2 o©»«*wT*-fe^*»jsas-r 

•r-sxei, *^rt©jKa*«(*ffl*>6»»r*ci«c 
<fc o . wai^aflcH - *atB©«iE»ae«:*» . 
±ssm i ©E«©as«fsiBicw*ii*c«"*"**-i«* 

*^ 6 jUUB"^©ffilEV^ L*. ^1 ©EJ^©^ 
i±. ±l^2©^(cil»WK:«JMI(g»««*Jlfc^3 

ificiKj:'). ra^F t 3{ci:oHc@^iS]^ii:55-rs2a 

50 ««3R-¥-©«aS^Tffi. 
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[0001] 
[0 00 2 ] 

SUHR^ofWIt or. — ^ — 3CDiB3«c h 5 >s?* 
£© J: 5 ttflBMt?- ( WltfT F T (MR h 10 

M. is* v h (M. S c h a d t ) iW. "Ml/ 7 U t 
(W. He 1 f r i ch) f, 7^7 -f F 7 -r Is? 9 
2. l/^-X(App lied PhysicsLet 
ters)fl8^ ft4-9 ( 1 9 7 1 £ 1 5 B£S 
m mi 2 7H~12 8M{C4B(r»-C^Snyt. 
^F^???? (Twi sted Nemat i o) t 

fcifOTl/fc-O^U-OX-f (I n-P 1 a i 

n Swi tchin?) «~F*SR£S*vris!). ft 
*S©?£ll-r jz-fuj & fcflUFJIttttOik 

##&Shr»,»4. — 2f. C9L,fcTFT«f©t»Bl*?- 

^•fXfj^vfjj' (Super Twist 
ed N e ma t i c ) Fj&s&6. C©cfc3«C. t 

*s#&fs©r*.&#t. ^©^-rft©*- f©*&^cc& 
[0003] c©<fc 5 » » mum?® 

m^fcfb^ifi*?-!? (Clark) Rtt^tfV** 
(Lag e rwa 1 1 ) fcj:9ftX3n?l>& (#ggBg 
5 6- 1 072 1 6-^&$g. *Stttt*4 3 67 924 
*HMB») „ C©3R«3at*^fjRatUTtt» — jRCC 
t} 4 v)\>X M 9 * v 9 CffiftwrSd»«tt**3WflH,> h 

[0004] «fit?tt3S3eit*^-rs3jaBt* 
tt««#aBs*va,»4. c©£&tfsfcfe?£ii*>tfc§m 

©. iMt«:»i,»iesigflws»i5n*. c©suwmtt. 
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[0 00 5] C^L^aife^ffitC«fcOX-f ?5 i >^*tf 
tt9^ttttaMft*£admrattAt*. HTnt^y* 
BP*. S£**v^^^«A*5}a^.-c 

«nM«ff9tr * * * i» 9 »*«: 

[0 00 6] 

[^P*s^LJ;5i-r-5>iSjH] L-*>Ufr#6>. ±IB© 

mi- 1 ©^w**a* tursigF^'O LtLi 
t». c©SKF^^>*iia^©4>^SP^*-c^fiurL/ 

tc. ^-©*£*. fES^-^a^BH^Af^ifcoT^ 

[0007] #£SBj(Dgfiejtt % ±fBPfl@{C^* t iW© 
ttflfciEjSi Ltc&m F^ >( >©H3gtpf*igB#^©J&g 
J£l>iKtt^-^>£li|^U/c&A3S^£ ; £©§S 

mj&zim? s c 4 tc* 

[0008.] 

h 5 w ^©ssstewr s— **©»«£. ns#2i,> 
tcifi^-r 3 J: 5 tc*rifi]iea or ^©rbbsk:;* ^ 9 * » ^ 

gp{c^3ns@i^K:*jt^r. iSl^©^Jl^0^-r-2.4 

2©^ < l hwmmmoWi^om^ifiTB^r 

[000 9] cfc D A^W(C«. m 1 Ct. ±IB-M©a« 

<rypt£ < i *>-^©MA4 ©watc® gkictt ux-mm 

^«©-Wfie^«|3Wil3£-rSH3R©^*^rS2 
J&2 5C. ±IE— *t©a«©^< it— « B B i 
1 ©KJiSi. ggm l ©EJs8^tcg:W6n?S 

S4>©-C*6. 

[0010] S/c2tr#6BJ«. ?g B B B ^©SS!®^ffi^il« 

4>©r*^r. ^-©^-«±iem 1 ©«««^©« 



C4) 

. 5 

wsmx? $, i x . — *f <mm<D'p a < t *> — #© 4 
©*iwcs^ftHs»*»jsfcu SMBeisj^aji^Mcc 

^ -/ •fvim.wzimK.m i ©-ttEfflaai** i>*:f&. 
ii>^ < t *>±ia®@©* h?-/ ^tcaa^BifgcD^ja* 
mam 2 ao^n-enoiii^rtjfi^^sm-r ^ j; 5 

±t,Ti^4-r6i*i4. ^F«9©?tf B ^^fWB^e.^ 

1 4(C«fc 0 . ^©Wl - &H*B©tB3fci&ja 

^■fsj*5js:3£-rs p^ >f isZBm-fzxmt&^-rzc t 

[OOlllJfc, -e-<D^-«±IH^2(D^^©f!{ 

i*:£Sre&oT, -#©««i©4>fc< 4*>-;fr©?fcii4 
©iratcjSiRKjfttfctt en/c^nctst i/T-WEwaw 
©k«4. mm i ©E^ttisw ?>ft?£ 

~c-$m$im&m>icm£.Tz 2 mmwzm-r 

■rs c tic . Kiia«FO}««cn-jKaffl<o*ase8fjas 
tctsi,^, ±fasir 1 cDE^©as^ffiic w&Mtc^-r 

If . JJBJH 2 ©BWc&f^tcjft AffifigMtt 

-r-s 2 mm® p ^ -f > %^^r &i«£*tr 5 c <b 

[0012] 

(*B4W*5 2 6 2 0 8 2#l§iNl». BI£tbEW&l3W 
09 3/2 23 9 6, 1 9 9 3^*4lorafeB»*ttjftAB 40 
SR^glP - 46, Marc D. Radcliffe 
*) ©Py-f>fiJ»5?lfilK^ir*>. JSIEP^^>«« 

[ooni^r, ±ta© <£ s tcsig P * 4 >tfimij 
ftKSVittiitw-rsftftSR-T-tctecirtt. a*©* 

ff K ft * J: SH^ft rffi8t©Jf * J&fcr 4 C 4 tc <fc 
»}. jB*©^JHr|6*-J-SJS!eF^^>©JiSS*iii3R* 
ife^tCRtfttSC 4 HJRtpjMfWttBfa© 
^«r?ftt^C43Wr#i. $7fc. HEJR©fl-jg©4i2<r» 50 
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■rti3(p«cs-rsjB^ifij^©ia4ii^LTi>i»^r 
*>. «Ea©iiBRrti2«K±iaii36riRi«:flK-r*jB*iSii* 

*«a*JBjaw 5C4«cJ;») J S3SP^^ >©sSfi* 
®^«ifcgf$-c«ffa©a^^f^ i 5c4*Jr# 

So 

[0014] ±13© Sit. |«*©Wffl©4iBifi#K::b 

i»r a^ifii **r«Ba t mftc a s «t 5 (ca&A&sffl s 

-»©a£*©4>&< ifc— #©}KA4©Jrai«:«A«:>& 

U «««jfi«tt«l«©— lftEftfi&#fi£T*iIBR©*'fJS 
*JBfiJrt- £2©4>fc < 4 fcoBSRrtja^Kl^figS *VCC» Z 

mam** rcf. ^2(c. ±ia-M©s«©^< 4t 
-«Eiftaii*t;**-r zm 1 ©k^4 . ttm 1 owm 

ai^f-rt tc*j i»T-HtteifijttW£i » (cat^T 2 o©«* 
Baa3R©^»*jBRsr * 4 2©-en-en(c-wigi6jtt*i 

[ooi5]jui ©tgai^T-^. ffift&mm<D-mmft 
*fcWBBR©^ja*jK«r*«ia©ii>tt < 4 *>ifi«©^« 

iS3S-rs 2 o©«w«iaatr*. ® 1 (ct^KMt^©s 
*«i^7^-r„ 0*. iR^6{*sffir*D. 

7f,ma^cms.>S:B\iUa-r^tcib(D 1 To^e>«c*«« 

■C*5. 3SV8Ji±El/?tEiai»WWi. 4tt**<— 9- 

»fMKW>». WaLfci'5-i'Rt)f9^!>*JU©*f r 

«5 umJWT4T-5C4*iJfT$L(r»„ Sfc9«3ftRfe& 
©^. 1 0«W*f^-C*-5„ MS. ^«8R«SR^-B*n 

•en©««©in««:«*« (H^o<e«rO ^lego-cffl 

t>*. (S9. JbJEiiiattjMHCttWPr**). JS*1M 

©jgs^^*«fi£-r 5»^(c«a« 1 Aix2«i2 
«<9t©^Fai«a:3R**rjaa-r*«^«>*o. 

[0016] 3tfM!fc:bb>-C. lg|^*«©Jl 3 . 8 iWrM 

©«jiEiSi*«»6tis©r*ti«i>Tti*»— *©*rt 

(C<fci9^RR3nS. ^©^W4L/T«, — ^{k^-r^. 

BKb-fsU^A. 7WktiJ>)A, J/ya 
>Mfb«5. S/Ua>WbM. *^3RS^%4'©fiR«iBj 



IB. r*y;i«j»&£©W*&*ffli,». tftMJft£bft:at 
»& if *«B80»**» hm&vx Ml* i Ci^*J. 

[0017] *«B(C*»C>r. iWRrt«:Ji7SFI^©»5lc* 
^«*3BfiS-rS/c*tC, fi£3tE©TN*ft«:*»C»rill3Rrt 

S6ffc S fct«©Efa««*tt» **fl»©»«*ffll» 

[00 18] *©-W*H3te^-r. ^ 03 (a) 
K^-J-«fc5K. «&3 0±5CX h"7^:/t#©Sffi3 1 * 
JRfiJEU *©±K«El*I«aM3 2*JBlRT*. fSfc. « 
S3 l±(Ctt3ffl©WR3&JJBRjStiS. 3fc"j\ »Effl8i 

mm 3 2 &m<p<D%:£\i 3 3 cxtsftvc? e> ^toa-r-s. 
jfcur, H3 (b) k^-j^k. j&tgsnsinaR©*- 

Ji£»TS4j2©5*S. ±^mS3 l©Xh7>f^(C 
BSP8P% WTSvXd? 3 4«CTSffi 3 1 Sfc©E 

r. c©2@©5tf>^atc<fc-7-r. H3i±cd^ 

3 1 FI©MiRW h ^ ^(cSlt^ili*©2© 
ifi^*JX h^^^(CW«:l2^a$tl-5o 03 (c) 
«ffi.fi£Eft £ /cf£©^©ifc*C0-C* 0.36 »flfe 

#©««©si@. 3 8w-e©pa^^iBtt$m 3 7« 
3 1 (ommv^mwsm^ 3 9 «*&nfB©;f #i$-c 

*£„ C©J:^(C. Bi^©^^^-rSj22«:«^lS]*s 
^SEia©jiiSrta^K:igaK:x h 5 
-c ttEfatttfttsafc jestr * ji^rr o r *» 

[0019] ^BJtcfcl^-Ctt. Be^JffllJl^'?- 

<ofeimm*\mm&imm>temc>*z tf ox 
m&iMWm £sStt sci^rts. ^ * - x > wxte 

>^©7?)S«:=t'3ffM©?f^K%^^Ci*i-C*?,„ 
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[ o o 2 o ] 0 1 ©afcwR^w:. s©2 . 7 

[0021] mrfam2©?$^^{coiir^r 
s. itrtB^i©^ B iig^-fiiiiBifii«$iw^wrsi3rS) 
io $iJffliJi^*«©^ B <b©l?®k:^ffiW(c^-r-5©ic>i* 

u a«BR^-«:*»c>rtt, «a«:*rur--mEisi«iw* 
tx.rn.rn i ©E^cfc o mmfomMMim^m2 <omw 

ZBf& 0 . m& l ©KttK #*- S?&Si#i«-C£ D tcWLik 

m<oimfc*n 2 ©K^ccst* $ a x -r >*Bf&? 
scifc^m^w-r*. ra. #2SBj3tc*$t,>-c. mi©E 

t£ttox-mmfamm?)&fn>mGb-gisi><DX'<!bz. 

[002 2] 4£Bt3BtCi»l>T. ^^tB-Xy ? fffl 
20 e^^T^^^rffl^/clS^, f?m*i©-gptc3£l» 

*iJfflLr. fl6©13ffi]»*iJ^^SELSt^^«^«:ii 

tigP^-Kfc ^X (CElfiJ 3 S C t *5 SSm ttzZo 

w% . ^ta- xjvj-v v m<Dtm&mm<.c*s^x 
^=?-. ?«Biia«i¥S<!:©rintt^©9-^^-r-5 

30 t. ^h^©^^fig«CjMJRtt^/c-&-SCt*5-C# 
{4g©SiRtt**fJffl-rn«. ^S*-?rt©-S|5K:©*?it 

[0 02 3] S/c. — #i6(S)«flJ*=&3l4RW«:^fr 

*tii^fl^©IB»«WKtKwr«,»)ifcEi<diwa«ft 
IHBtt«««:©#«W. *JM^©K*MHtt*»&«»# 

[0 024] *^BJ{c^sm 1 ©KllS^aJRWtC^W 

^©^snais^»,»wm*^r-rsii-c*ntf. <s«:-e©* 
ji^© ^ > y«a*«s nr *>iB»^?© w» 

50 £0JfcMh*©j£g£, m2©|ZiiKK:*}liTjI-?>^{CiI 
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is8<fc 0 2 ©Kis8©?«II, £©t@2fl;/B*& < L-Tfe < 

£'£fWSJ-T S C £ -CnJtl £ & 
&i*K«fcS£. a»£©fflEflUl*ffiT3"ttS«:tt. * 
fl£^IHu"£©»fttt#l*< ttt>35TW <» C < 

^r^sn-s. c©<fc5Ktisfip?HKTS-i*£c io 
tic**). m2<mmv<Dm»^-m^m<Dm^m.m 
»Efti«w«**tr*w*. iPfeKi i ©EtttDtfflsfcs 

[0025] uttKKca. mar. m2<Dmmt it, 

*ffix*.«' ! F-©#t»B*»»Ky -Y 5 F^J:*)ta*fWCc<S 
t>TlM*ffll>. -?-©±K:>i<';-f s h*^£2*HAg&* 
fctt^tiJW±©+#J«Jrc«&fiJL. -£©* 'J ^ 5 KM* 

^iSM^nt (EftM«b/c&K>K£~.=.> : ?-r-5C£*> 20 
C £ (c J: 9 ?g||{C*f l/T— Wi2[plttftiJ^«rWt- £ 

[0026] *^©?ga^{ctj^r«. mmz&m 

■c. us i oDE^jcs 6tc— mmfam i E.^K.m&-rz> 2 
o©sw$£ia:w -5. jy*ffjtu*. - ncyms.oypu < £ 30 

mm<D-wmmmz 1 2nfi]£ it. ±fss«^-en^n 

©Er^»B©-l*E6ltt#EOicfc3W- £ «fc *> (c*fft 

es-t-s. o-fn*>©#tfi£££*u;mi>. 
[0027] xmaom 2 ©jRftjR^o-^jBeMW)* 40 
B s B ^T©»iffim^i§i?:04(c^-r„ ^mmmm<om^m 

4*. 4 1 M4 6 B^^^tmJT'^Xf v i»f *>6 
ftSStii. 4 2 SO'4 7 ttX F 7 -{ ^ttKM? h/c 1 
TOm^teZWM, 4 3 SO* 4 8WHiiiBL//c^';^P 
*"y>flWf©T«MI (S&2EiDc) . 4 9 l*Efi3HJffPB 
"C. ^©EftfUSUBtfTifisB 4 8 ±©H® 4 7 fflRKC 
TBfiSStnTO*. *fc. 4 4l«'c-!f-, 4 5M5KA 
r#>9. *^Bj{cfci>r«xy *«JS*«fflC»6 50 
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ft. »*l<». «r 

«ci#ff«iyi>. ft. Baeiiw«pji4 9iiamor^ft 

OTH&B4 8±©BBlSj$(l^)i«l*-rn*>X h^-Y^tcS 

-«swi«Hisn. sir*©— «EiM*3&»a3So-ct»a. 

8H:%Ntt»&4)& 1 Otittittefc-?**. ft. ± 

mmmmmm<DmFm^'a>K) . swat©***?* 

«BRr*«^*Ct336R4 1 «tl>K*tt4 2 *^)S^©^F 
#ffi|tC©2>E8LTffll,>S 0 

[0 02 8] 04tC7nbfcJ:5(c. ±TS«(c^-n-?n 

* h 7 ^ ^«©«iBiS]ftUSPii*sw. -eti^nx h => a 

ZlSfalC— WEfrMSSrlSU SO©— WE 

-am <— f*Eifii*&s:&rfii) *«a:3?-r-5<fc^tcEST5c 
£ «c cfc u . -en-en©Ersj$uaui©»«^m t w fcffl 
Ktsrs»^i^»ii»©ia(cjg*ift3&jw«c«e» 

^«©^3&JfiRSLT. S»fl«j«c, @5{c^TJ:^fcia^ 
©&atcJi73lS)* J Wft ^ >tc<t oXHi^*s^«ll? 
nS. i5*, 5 l«04©^g4 2£4 7#*H6)l/-t 
C^l^fES&^-C&O, 5 2. 5 3«J1^[6J^L/-C 

* v ZWi&mm ( F L C - 1 ) #^{C 

[OO29]04©i^ JC±TS«{CE|fiJ*(lfflIJH«:l9:W 
fciS^©. ^^B-X^ *ffl©ffiiigSI$li£fi!Bfc 
m^l^L/fc^W>i«^<£:@2tC^-ro 0*. 1 1 
WLh««©IB|SjiM8PB. 1 2«T*«©Et6lS)JaPS. 1 
3 h * £ Win h X y v ^S©^, 1 4 »E[SJ 
$«®Ji 1 1 ©-IlilElSjMS^InJ. 1 5 ttEl^MfRW 1 2 
©-«K[Sl*Ml:*nS]-C&£. 0 2 KB±TSSi feElSl 

[0 0301 02 ©»RRr W. ^h*13 W, E[Sj*fJiap 

aii. i 2©a««ffi£^f^«®{cs-r^ B 3 B ^e> 
^^i*>e>P5iaT^c£jc<fco. (a)- 

( b ) — ( c ) ©<fc 5 h ^^Bffi^rSJ (E[S)*&S 
tc?&oT)SS-r-2.o 0 2 (a) ©«t:^(c 

KffijSMSJJ! 11.1 2±«C*l>-C«E«^ly*:A h * 1 3 
«. JKHi*I<d^fl»0*«.»4«»»9''« h*J&S©S:£14 
tc<fc 0 . -|AE[SJ«$"W©#ao^ct,^m*iit^I^'N 
fc;-<h* l 3©Mtc«fc^T^y£$nfc®ft^fpj{ciSi^ 
oT^-^iK-tc^fi-rS.. $6(c^ip*it«>6£. >*Y 
*1 3«-liE^I$iJ$n/c^|fi]fc'W-C«^<. -?-©^ 
[Sj£SB:^^|S) (B^IS]) {C4j*»5^to4„ -e©i^. «t 

?&mt>ti ; t><D&— mix*&2>. c©^7>?-«b^^ 

0 £EE*ur«9)<*i. -€-©BS. 02 (b) . 



11 

( c ) (C^rT J: *> (C. W >?»£fflflflHM 11.12 

[003 1 ]^ 04cr><£5K:, ±T* Y~f A^W& 

«W (KR) ©BfflL 5 « 

.■£*>Pk WSftUtt^ <±T©H@#3£gbT<,>S$i 
«) *W0Htf*|g»«WtRD s 4>ac< 4£>-:£©1t©© 

tf*c«SBSBWc»»6*i«4teai«i) _k©Sfl#. BP*># 
£bt>. ^-I2ft1±©8l#>6. lfflffl(MfflUI**ra(i& 

#*+#(cj*< -rft c i-c. g#6#s**£<&anrs£iiE 

©fm ^i*^M©S«£?foIIJi©S:£K:*fb-H* 

/hs < ^ s c 4 tc j: r> r wnus tc$mmicijQt> ft mam 

EES'hS < 0. ^©Jg±©?£ll#^©fg«(£fiHjRgL ct o 

Attfttctt^-r ? ?>^$t«cuc4#wt&-c*»), w 
rap^©^©^^^©©, SbfctC 

*»* ftsws©* v * > tfimzjm-ic-rz & m*m 

[ 0 0 3 2 ] 04©M-C» > ±T©12lfiI$lJiaP)l-C 

h^£fflC>T2|515t>i/?-ftC4K:<fc«3. H— ©13(SJ 

[0 03 3] *»|8K*»<,»"C«R±«:jW?WK:^jRSn 
ft«ft(c$t o r — i Ai2[aj«$iJ^ * ftEfflftHM £ O 
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y -f 5 f. #y r 3 F. # y t-.rt'T jua -jwtftMv 
*ft„ *-c4>. «T©-«si;pt?ai*>snsa»3jgb* 

tt«WTft>KU^3 K*s»tc»*b<fflC>6tift. 
[0034] 



o o 




[0 0 3'5]*fc. ±GEAIMiJI^TilUI ^OSIIiC. 

[0036] @4©mw, m#«aa (Hwift 
ftftr>&tlft. 

[0037] #|6ro©ilMJR^{Ctet»Tffi^&ftft*ft 
tt, -HEW 1 ©?RS3R^^2 ©?KS3R^©t»-rn«: 

***** *raffl*wr ft ^ * x&*jftjii&t£4fr&4> 
#ffl^6ftft. 

[0038]*'te. *»HK:*jlr>Tl!83es.n?taWt«d1- 

fcfcofcBuesft"**, fi£*©K»*-e©**awB-rftc 

4*s^rtBt?*ft. 
[0 039] 

9* 9 *ffiAiai&»F LC - 1 £l®Sgbft:. 
[0040] 

Hfc2] 



t t 
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FLC-1 



C8) 



OCHtCF a OCF^F a OC 4 F B 
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OCHtCaF 6 OC*F fi 



F.C 



OCHaCFaOCaFrfOCaF^Fa 



OCeHx, 



HsC 




OCH, 



OCH„ 



(SSJfc : A/B/C/D/E = 45/15/30/5/2) 



f-Jl/hfc (30 °C) 
H»#i£ (30*C> 



77 



SmA 



41 



Iso 

: 6=24.4° 
:Ps»-aiJnC/catf 



SmC* 



3 



» Cryst 



[0 0 4 1 ] ^SSt?!l(C^-r-5 4^l©^^'S:«T 

©*u<f£Sguc. ft. c©b#. ±r-en-en©»««:^ 

J&UfcSW^S*. JgJ?7 0nm. l7W>©ifI16M 
ITOJlil/fc. Cft&2ft©S1S«&£X h7-f^l 

[0 04 2] [jfiftJR-T-A] j§|»3«@i:UT7 0nm© 30 
I TOMMWc 1 • 1 mmI©2et©*7Xl«© 

^-n^mc, >>y#^>$f-si*£7>;» 1 *> f-:/ 
©sno, vmmnmk* {mm i ooa) *»«t 

U/c@Jf^?gS5S»%©x^ S-)mmZ: 1 1 0 0 r 
pm-Cl 0#ra©^-CXb'>3-h&tCj:«3®/ll 8 
0 0 ACCftSJ^tc&^bfc- 8 0'Ct5»ffl 

©Wia»*tT ->fc«. 2 00'CTl I^IB»nf^«l%«6 

[0 0 4 3 ] ^"C. N-^^tci 'J F> (NMP) 
in -^'^JHznvJl/T' (nBC) ©4 : lig^K:, 40 
Mi B h 1c— 1&& P T? m $ *a «9 jg L J«i£ £ 'J 

C©S®*±ifi©»£©5 i3-#©S«_hK: 1 5 0 0 r 
pmt?3 0#H<D^KTXf>3- FffitCfcOffeWl, 
fc„ -e©fg, 8 O'C-CS^ra^mflg^^f^o/c^ 2 
00-Ctl B3MjMNiftj£& JbU sK 'J -f 5 KJK*»S 1/ 
/c„ ft, C©B$©# -HS FK©flt»«5 0 At*o 
fc. c©*yw 5 FBUcWor. — fAEifi)*fta<!: lt. 

J&Lfc„ C ©B$© 7 tf WL/ii^fi^rO. 3 50 



mm, a-7-iKS41 000 rpm, X-r— S^£S& 
Igi&lOmm/sec, vV^tfm&Z: 4M £Otc. 

Sfc. ^t?>^;m^«m@©x h^x'ccstL-tSB^ 

[0044] ±iBffiffliWJl£^J&Ufc*«i:K:x^-- 
If-iLr. TO&&2. 0Mm©^>J*^-X*t5t?& 

/c-fe^Ki, lijiBF l c - 1 ^^ffitastcr^ffl^aA 

[0045] [jfiftjRT-B] m&m*Atmmicvx. 
2 ft©** 5 x*SLh(t y t -t > y -at* i7>?* 

[0046] ^CCs-C. N-j'^l'tn 'J F> (NMP) 
tn-^JUJDVJl/^ (nBC) ©4 : 1 
fltIB L/c— j»SC P "CtS S ft-SIS 0 iS L.#<a£ WT 5 U 
-f 5 FfMHffctf 2 . 5 MS%i fc & «fc 5 (cftHS 
COiii±2©SSO-^(C 1 500rpmf30# 

8 o -c-e 5 #iu]©bu&;*&£*t «c o 2 o o -cr 1 b$ 

NlftDtt^&ftU '.M 5 FJg£ff$fi£tfc. ft. t© 
B#©*y W = FKOJRJPK5 0 0 AV$>->tt. 
[0 047] IS* y -f 5 FJS±tC, #*>U^X 

h (JRjRlSltttSJi TO F PR- 8 00 J ) ^m2txmm 
i^c-5.J:^«:xf>=i- h L-fc. ^-©£L 80'C-C30 

/zm©X h7H , Xt^©-7Xi'r^Mai® ; &SC^ uv 
( A = 3 6 5 n m) iCX 1 6#Pd]g5:7tcl//c,, •€-©*£> W 
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m^mmm (i?^u-tt« tmfcd-2 ej ) zm^ 

rm& b . ?Jfek^«r 3 ftffift & -o *cf£. 10 0'C-Cl 
07}H©f£&£fTfcofc. 3 <£JE*Ui7>7"£ffl 
C>. 6 0 'CicU^. 2 5 4 n m©jfeg(C*Jtf 

Ml^lOJ/cm 1 ©UV^tCtUVT7-»i' 
Ml^T&otuy^ h©frt,>gB#©*y 5 F£Bfc£ 

y»7'N-32 0j ) VV>X VZMMUtc. 

©&. ifokfcfc&U 3 -B-A:. CKO^tcfe^ 

[0 04 8] ±ga* h^^TtftxHy-f 5 FJHtCfctUT, 

fk&v-r ■< n >itr(c «fc & ^ t* > bfc„ 
[0 049] «6tlfc*®{C^S^Ail5l«©^^- 

[0050] mgkm^ci mgkm^-AtmmicL-c. 

> F-^©SnO, OKf kttfifftK^ 6 -STitfe® * 

[0051] -#©*&«:«. mskm : 7-A<D—-%<Dm& 

m&l&Ltc5 0 A/S©# U ^ 5 FK*£Hf«CJB«SU m 

TSiL^^rr&jtc =y t > y^SS^Mt L A:. 
[0052] ffe#©*t£{C«. i&gSR^B©— :£©£« 

(c^BSufcx h?^ ^k© 500 Am<o# y -r 5 fjk* 
[0053] ±ia-^©a«jc, tta*?-A tmmox 

ISb/c. ff P>ft/c-fe;UC. MfBF LC- 1 ^r^E^SSS 

[0 054] [iRftJR^-D ] jfcHf^A £|3J««: bT. 
2 ft©# 7 X»ffi±(C S/ V > # <h T > 

> F-^osno, (Dmtmmm^ip 6 & -sTtae * 

5 -f 7TO5 0 0 A/P©# 'Hs FM^^ffiffll^tcffM 

L/C. 

[0055] _hfas«©-:fr©* 5 FJR<ca> ftES 
ST- A b*> ^"CSfiO^ F 5 -Y ^tcSittt 

73t«n(c5 t*>^a^jtL, ffe73©s^©'i< y -< s fk 

tc». ftbi£*fi£0. 3mm. n-5-l5]3KSfe£ l o 
OOrpm, X-?--i^8iljIg!£5 Omm/s e c. 5 

[0 0 5 6 ] ±K-2F©fflR«C. jRflJR^-A <t|5JS©^ 

tso/c f#e>ft/c-feji/tc\ Huta f l c - i ^^tarag 
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[005 7] [I B B B f^E]7t>y^^tI 

.ust^A iiD^tc-r 5Mtt, mn>m*D t±< mmic 

[0 0 5 8 ] [ftRJR^-F] SliJRT-AiBIWfcOr. 

2 ^©^/^ ^iffilK: > ^-att i r > 

[0059 ] — ^©»«{C«. iBt^^ A ©-#©*& 
10 (cjfML/c 5 0 AJS©# y 5 Ftt«rJB«U» 1 IDS© 

fc. ^^r. iiatfyw's kk±{c. ^uyxF 

jRtS{bttli TOFPR-8 00J > *^J2 (imJIiJiS 
A5(C^f>3-Hfc. ^-©*g> 8 0*C-C3 0^-ra© 
m^^rtf Jfe -o fcf^. 03 ( b ) © 3 4 CC^Kir 0: 5 
^©VX^^rffl^T. UV (A = 36 5) (CT 1 6 9181 

mito-rc. -?•©&, ^auR^fjiM (^^u-aM tmf 
cd-2 6j > zm^xm®u. mcmfr*zftTmt£ 

20 -otc&. 1 OO'C-Cl 0^-ra©|£)!S^f^ofc. C©<fc 

5(CLT# y s fm©— su* uy^ h-CG^U/c^ 
WS2HS©— WieiSj^fflffiiL-r, Jiia 1 @@©— fAE 

IDDiL/fc. ^©fg. fHim^ (^^-fe^Sltt!! rus;^ 

h »J - 3 2 0 J ) h*|HJ[» 

[0060] ±&-j3<m&±icii$.M,m3-A iiu«i©x 
^- y--£ffcfiju ffi^©»«*«<a^to-a-r-fe^«:^ 
30 isitfco »6n/cH?>»uK:. mrteFLc- 1 zmttms. 

[oo6i] ±ie?siirf^A~~Ftco(,>T, rta©a 

0. lai^J^I— tt©WiiM2v-y> (M2) ©S'J^^ 

[0 06 2] ( 1 ) i2^-tt©l¥fiiS 
fl%MSUR(c«t: S gmSS^tc J: r . IS|6jiSj-1£©iHi 
?:?f^o/c 0 IS^W^STA~Dr«*r^®l^— ia 
|SK ^^^-e feHj^©Stfti^(c^o r -r -< x ^ y ^. - 
u a >^ ^ fe©© % -e©ftfe©gp^-«^s^i— ia 

* - a > s ©©. -5-©ftfe©gp^«^B^i— sarsj 

[0 06 3 ] (2) M2v-^> (M2) ©jgiJJS 

me K.7jk-rmsmm (v.. = 2 0 v. 1/3. 3^- 

-f7X, 1/1 OOOr^-f -f) M27- 
^>©IiJ5e&ff&-o/c. EnSnz-fJU^^Jf^fiSA t 

Bf-en^n©t*:s§ ; &«tiiet>.SEnJD''^i'X^©s3A 

so t©J5H*i@ 7 ©J: ^ cent sterns. 
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M2= (At, -At, )/(At, +At> ) 

[0064] mikm* a^fkoht. umz$t.&Mi 
i^b-eko^tw:* h^-( f^*s 

IBS 3 tlX 1 > ft I ^*$©M 27-y>il/fc„ S'J^SK 
B3 0-CiLfc. 
[0065] 





301C-COM2 




0.15 




0.17 


3f-?C 


0.22 




0.25 




0.25 




0.22 



10 



[0066] ±Mi<Dm^ 0 . mghm-Z-A. BK~>C»T 

•s-cii-rtifev-yxoflbw/hs < ft o-ct»*. — 

3IHF-C— Ftt. BBR©*m©4ia*6©®(EF^-f>© 

£fto-CX*S. 
[0067] 

a. 

'[HM©«»ft8MII3 

[02] *IBPi©»2©««3R^-«:*5W4. «frffi-x 

[03] *^hj©^ 1 ©sehsr^©— xmhmkdmsx 
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[04] #f&l?8©S& 2 ©ifcllfK?-©— SH*67&fi&©»rffl£ 
5£0-C££o 

[0 5] *im<r>m 2 ©««?-©#HBRrt©Ji#rSim 

[0 6] ^mm(Dmmm<DM2-7--i»<om^i l cm^tc 

[0 7] 3f=»W©HltW©M2-7— i»<DfflmiC*il.> 
[*Hf©iB9J] 

1. e 'mm 

2. 7 tin 

3. 8 mfammm 

4 

5 Xjt99-9 91Uk 
9 %Mij>t><Dft 
10 

11.12 
13 F * 

1 4 EfflMM. 1 1 ®— «ElSl«Hl*Ift 

1 5 srtMMi 1 2 ©-i*i2ifii^s^ 

3 0 ®g 

3 1 mm 

3 2 3ffifr«a« 

33 -m&faumxfsi 

34 7Xd> 

3 5 — mmfaWEfift 

3 6 ^ffi 

37, 38 msrai® 
39 

4 1.46 mm 

4 2. 47 

4 3. 4 8 Ti&m 

44 ^-i— y- 

4 5 X^^i^H 

4 9 KrSjftJflJJJl 

5 1 imnmm 

5 2.5 3 mfift 




[04] 



[05] 



^.10 



4S 47 
7ZZZZZZZZZ2. 



n 



44 



49 



j-esi >b. ess S3 ^ 



#-48 
45 
43 



41 42 




(12) 
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[03] 



[063 



(a) 



80 



. 31 




(C) 




Sc-h 





+ v. 








+v, 




- v. 






-f=y=t 

-v, 

■1 m r 


IT 


ft 


ftnft 

1 m r 


1 m r 


1 — 1 1 I 


Vor 


AT 


i — i i — i 


1 1 1 1 

tFLF- 


■tPfcF 


4- 


bzF 






•ftd=t 


1 1H 


1 


J=U=t 


fbffc- 



[07] 




(13) 
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mmtl5^fflET^3TS30S2^ 



m^tP^BaET^3TS30S2-^ * + 

F 2H090 HB03Y HB06Y HB08Y HB13Y 

HC17 KA14 KM5 NW02 MB03 
5C094 AA13 AA54 BA49 CA19 DA13 
ED20 FA01 FB01 CB10 



